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2Having penetrated contemporary life to near invisibility the machine in architectural thought is more 
elusive than its mechanical image would suggest. In the ‘Invisible machines’ exhibition held in Brighton 
from December 2010 to January 2011 eight designers came together to explore some of the 
underlying connections between architecture and machines through drawings, photographs, objects, film 
and contextual texts. This Catalogue contains some of the material that was produced for the exhibition.
Contributors: Michael Aling, Tom Foulsham, Ersi Ioannidou, Glenn Longden-Thurgood, Tim Norman, Charlotte Raleigh, Ben Sweeting, Michael Wihart.
This catalogue has been edited by Ben Sweeting and designed by Tim Norman.
Special thanks to: Claire Hoskin, Tony Roberts, Chloe van der Kindere, Ivana Wingham, Susannah Hagan, Dave Cooper and Gez Wilson
The exhibition is organised with support from the University of Brighton’s Faculty of Arts, the UCL Graduate School and the Bartlett’s Architectural 
Research Fund.
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4‘Is it about a machine? The question is not easy to answer, but correctly posed. The question 
should certainly not be: What is a machine? ... It is not a question of the essence, but of the 
event, not about is, but about and, about concatenations and connections, compositions and 
movements that constitute a machine. Therefore it is not a matter of saying “the bicycle is ...” 
a machine, for instance, but rather the bicycle and the person riding it, ... ’ 
Raunig, Gerald, A thousand machines (Los Angeles: Semiotext(e), 2010)
5Architects like to invoke machines and do so in numerous ways. This dates back not just to the modern movement’s obsession with the 
machine but to Book X of Vitruvius while more recently machines have become popular in architecture schools perhaps to the point 
of oversaturation. Although there is much that has been written on the subject of architecture and machines much of this has dealt 
only with specific aspects and there is therefore a sense in which the subject has only been approached fragmentarily. The idea of this 
exhibition is to explore the underlying connections between the different interpretations of the machine in relation to 
architecture.
The interesting thing about ‘machine’ or ‘mechanism’ as terms is the way they can be defined and used in many different ways even about 
the same objects. Instead of a definition I therefore proposed four categories of relations between machines and architecture as the starting 
point for the discussions which led to the exhibition: (1) machines which manipulate space; (2) machines which we use; (3) abstract 
mechanisms and (4) the representational and aesthetic potential of machines. These are not intended to be mutually exclusive (most 
examples will fit into more than one category) nor as exhaustive but to make some useful distinctions and to provoke further questions.
Machines which Manipulate Space
The machines that relate most directly to architecture are those that manipulate architectural space itself. Some spatial problems 
can be best resolved by the dynamic rearrangement of architectural matter to achieve multiple configurations with varying degrees 
of freedom, a solution that topologically fixed architecture cannot offer. Examples vary from the avant-garde extravagance of projects 
such as Archigram’s Walking Cities to machines as mundane as automatic doors.
As Michael Wihart’s timeline (enclosed) demonstartes there is a long history of buildings with mobile elements (for instance the temple 
doors described by Hero of Alexandria (c. 10–70 AD) in his Pneumatica1 ). In contemporary buildings machines such as lifts, escalators or 
revolving doors commonly animate our spatial experience. Although machines create new possibilities they can be thought of as 
controlling and dehumanising where the automatisation of the machine has become the automatisation of the human being: we are 
‘processed’ through the escalator, the revolving door and elevators of our buildings, making our gestures ‘precise and brutal’.2 
 By contrast, developments in cybernetics, computing and artificial intelligence have produced softer machines with human-like 
qualities. Interactive and responsive architecture, as a developing field of architectural experimentation, uses these developments to pursue 
a more intimate relationship between architecture and its users. Cedric Price’s Generator project, which could be continually reconfigured, is 
one such example.
Architecture and Machines
1  Hero of Alexandria,  The Pneumatics, translated by Bennet Woodcroft (London: Taylor Walton And Maberly, 1851)
2  Theodor Adorno, Minima Moralia, translated by E. F. N. Jephcott (London, 1974), p. 40
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6Architecture and Machines
Machines Which We Use
We are surrounded by machines that we use for various purposes. Examples include production lines, cars, aeroplanes and domestic 
appliances. One might even include so called ‘simple machines’ such as the inclined plane and, perhaps, any technological device. In this 
aspect machines relate to architecture in several ways: the spatial properties of using a machine; the machines we use when designing 
architecture; those we use when constructing buildings and understandings of buildings themselves as machines.
The space we inhabit is conditioned by our technology while particular technological devices create particular spatial conditions for their 
users (see for instance Paul Shepheard’s Artificial Love 3  or Reynor Banham’s Architecture of the Well-tempered Environment 4 ). The crane 
from Price’s Generator has different architectural properties for its operator, for whom it is a tool with its own space of operation and which 
facilitates a particular spatial activity, than for the users of the spaces which it manipulates. Of particular relevance within this category are 
those machines we use when designing architecture. Computer programs are now commonplace in both the profession and in architecture 
schools although comparing current possibilities to some earlier explorations (see for instance Nicholas Negroponte’s The Architecture 
Machine 5 ) suggests that these are generally programs for drawing rather than for designing. More recently parametric design has offered 
new possibilities for designing complex forms and building information modelling has allowed projects to be simulated in precise detail rather 
than through the abstractions of drawings. Developments in computer aided manufacturing processes and rapid prototyping suggest new 
ways of designing while older technologies such as photography and film have often been used to represent and explore architectural space.
Also of special relevance to architecture within this category are those machines and technologies that we use to construct architecture. 
Much has been written on this subject varying from the practical to the speculative and by both technophiles and technophobes. Most of this 
literature tries to relate the technology of construction to a particular aesthetic, a subject that will be returned to in the final category.
 Following Le Corbusier’s famous dictum that ‘a house is a machine for living in’, 6  buildings have sometimes been understood to be 
machines themselves. In one sense this is to use an analogy but in another it is to understand a building as a technological object. The idea of 
a building as a machine can be thought of in two contrasting ways: firstly as a machine we use and secondly as a machine that we are part 
of. The first implies a building oriented around its users allowing them to act in new ways; the second implies the opposite: a building that 
conditions its users into particular patterns of activity. Much of what is called functionalism has unfortunately tended towards the latter.
 3 Paul Shepheard, Artificial Love, A Story of Machines and Architecture (London: MIT Press, 2003)
 4 Reyner Banham, Architecture of the Well-tempered Environment, 2nd edn (London: Architectural Press, 1984)
 5 Nicholas Negroponte, The Architecture Machine (Cambridge, Massachussets: MIT Press, 1970)
 6 Le Corbusier, Towards a New Architecture, translated by Frederick Etchells, enlarged edition (Oxford: Architectural Press, 1987), p. 4
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7Abstract Machines
All machines can be described abstractly such as is done in cybernetics which, though it can be thought of as a theory of ‘all possible 
machines’, is concerned not with cogs and levers but with different ways of behaving. 7  Anything with a causal structure can be 
described as a machine including such abstract structures as computer algorithms, the plot of a narrative and forms of logical 
inference as well as the operation of physical machines and the processes undertaken by designers.
Modern machines often operate electronically rather than mechanically. Whereas Babbage’s Analytical Engine carried out algorithms 
physically, in the modern computer causal processes are built into circuitry or coded into programming. As a result the mechanical nature of 
many things we refer to as machines, such as computers or electronic devices generally, is intangible – the mechanism is the structure of 
the algorithm that controls its behaviour.
 Gordon Pask devised sophisticated feedback mechanisms so that his devices were genuinely interactive rather than just 
responsive. His Colloquy of Mobiles at the 1968 ‘Cybernetic Serendipity’ exhibition consisted of devices that interacted with each other (and 
also with visitors) and which could use feedback mechanisms to improve their interactions to use less energy. Pask’s earlier Musicolour 
installation not only responded to the jazz band it accompanied but, if the band did not improvise sufficiently, would become ‘bored’ and begin 
suggesting new rhythms provoking the musicians into new patterns. John and Julia Frazer took this idea of ‘boredom’ into Price’s Generator 
which, if not re-planned by its users, would begin to suggest its own new arrangements. The computer program which generated the 
instructions which were carried out by the crane driver is thus a third aspect of that project which can be described as a machine.
The Representational and Aesthetic Potential of Machines 
Physical machines have an aesthetic potency and have been a common theme in twentieth century art, architecture and literature. Le 
Corbusier’s enjoyment of machines is primarily aesthetic rather than functional and one could also mention the Futurists, Marcel 
Duchamp, Francis Picabia, Heath Robinson, Rube Goldberg, Alfred Jarry, Jean Tinguely, Daniel Libeskind, Isaac Asimov, Raymond 
Roussel, Franz Kafka, Neil Denari and Richard Rodgers amongst many others. The machine can be associated with a variety of 
subjects including the cosmos, sexual desire, technology, the industrial era, logic, rationalism, causality and determinism.
 Among the many themes that it is possible to distinguish within those mentioned above there are two related and contrasting ones 
which are of interest. Firstly, as with Le Corbusier, there is the ‘machine aesthetic’ of precision, order, rationality and efficiency.
Architecture and Machines
7 Ross Ashby, Introduction to Cybernetics (London: Methuen, 1964), pp. 1-2
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8Secondly there are the contraptions of someone like Heath Robinson which play on our expectation that a machine should be efficient to 
create drama by subverting this expectation through overcomplication. A similar contrast is evident in any redundant, disused or broken 
machine because of the contrast between the machine’s inactivity and our association of machines with function and operation. In addition 
redundant machines have a nostalgic quality to them that reminds us of our current epoch’s immediate predecessor – that of 
industrialisation. This nostalgic quality is particularly present with retained fragments of earlier industry but similar qualities are also present 
with any current use of outdated technologies: the nostalgic quality is not just attached to the history of a particular mechanical object but 
also to the technology itself.
 Machines are associated not just with such objective structures as technology, industrialisation and mechanisation but also with 
subjective properties such as autonomy and desire. Isaac Asimov’s three laws of robotics describe how a machine might reason and his 
stories often explore issues of subjectivity such as in ‘Runaround’ where the robot Speedy, because the second and third laws have created 
a paradox, acts as if drunk, wandering in a circle quoting Gilbert and Sullivan.8  The representational potential of machines is perhaps a 
result of the way a machine can both be something actual, such as a physical mechanism, and something abstract, such as a causal 
process. This sort of direct connection between the visible and invisible (which has been difficult to achieve since the dissipation of traditional 
symbolic vocabularies) offers the potential for a number of powerful analogies to be made.
 
Architecture and Machines
8 Isaac Asimov, ‘Runaround’ in I, Robot (St. Albans: Panther Books, 1968), pp. 33-51
Ben Sweeting
2011
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Coping Mechanisms
Coping Mechanisms is an exploration into the relationship between architecture and the film-camera as a 
physical, analytical and propositional ‘machine’: at the level of the work (the architecture propagated 
through the medium of film) and the text (the technologies and associated ideologies used to generate the 
work).
 The triptych of looped film scenes, arranged vertically, each 1 minute in duration, proposes 
architectures as mechanisms to cope with current financial (ceilingscape), political (parkscape) and 
medical (floorscape) uncertainty. Whilst physically placed outside of the cyclical cinematic spaces (ie. in 
real space), the observer simultaneously locates him/herself centrally within each scene.
The ceilingscape (top) is an extract from the film Retail Mausoleum, set in Swindon’s Great Western Outlet 
Designer Village after a fictional consumerist iconoclasm. The film speculates that the mall develops into a 
carcass for the public to mourn retail’s passing, where systems failures are encouraged and the growth of 
stalactites from leaking pipes are read as a conservation true to the original ideals of the building: cheap 
components and a short lifespan.
 The parkscape (middle) is a festive apparatus formed from an interconnected series of dissent 
decorations. Sited in Cavendish Square, adjacent to the yuletide décor of Oxford Circus in central London, 
and within close proximity of the ‘High Society Secrets’ finishing school, the apparatus is stoked by a 
collective of unemployed public sector workers (grouped in the male aged 25-30 category) sent from their 
employment agency. The team articulate the dissatisfaction in their employment status through the conduit of 
the apparatus whilst gradually increasing upper body strength.
 The floorscape (bottom) is an extract from the film Gout Clinic, set in a fictional near future of 
Swindon, Wiltshire, positing a sharp rise in reported cases of gout – a contemporary affliction, antagonised 
by consumption. Along with accommodating patient needs, the local gout medical facility is configuration 
around the restrictions of the steadicam chosen to film it’s video documentary. The limits of the camera, 
particularly the tricky vertical-tilt, constrain the manner in which it traverses the clinic, producing an 
acquiescent architecture rife with spatial peculiarities (such as looming panoramas constructed into floor 
voids).
Michael Aling
2008 / 2010
Michael Aling
Coping Mechanisms
Film triptych (top)
2008 / 10
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Michael Aling
Coping Mechanisms
Film triptych (middle)
2008 / 0
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Michael Aling
Coping Mechanisms
Film triptych (bottom) 
2008 / 0
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‘Light Balance ’ plays with the wasted energy of the incandescent light bulb. Governments have passed 
measures to phase out the production of these bulbs due to their inefficiency. The Light ride is a slow merry 
go round saying farewell to the incandescent bulb. A seated rider pivots on a steel tip counterbalancing a 
10.5 meter cantilever with light bulb and sail. The whole structure is delicately balanced on a 
sharpened pin point of quench hardened silver steel. At 10.5 metres from the pivot the heat generated from a 
single incandescent  bulb is enough to turn a seated rider.
 The materials become lighter as they move from the pivot point. The structure is made as large a possible, 
limited by the size of the workshop. The rider is seated close to the pivot on a mild steel structure, away 
from the pivot the cantilever arm becomes aluminum then bamboo, the sail is tissue paper.
 The small convection current from the bulb is caught by the paper sail, turning the structure and the 
rider at it’s end. The piece describes a 21 metre circle. This work is a part of a series begun in 2002 with 
‘Candle Balance’  playing with balance, light and movement.  
Tom Foulsham
2010
Light Balance
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Tom Foulsham
Light Balance
2009
16
Tom Foulsham
Light Balance
2009
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The Existenzminimum dwelling: The House of Multiple Dimensions
The House of Multiple Dimensions is a representation of a modern Existenzminimum dwelling. The model of The 
House presented here is made of hardwood, metal, glass and paper and works in two scales – in 1:20 as a house 
and in 1:1 as a box. Furthermore, the box as piece of furniture acquires a double meaning; it is an object of 
everyday use and, at the same time, a precious object. This series of representations allow for a 
depiction of the minimum dwelling both as a structure that one inhabits and as a structure that one carries 
with oneself; as something one uses everyday and as something that one wants to preserve.
 At the beginning of the 20th century, the paradigm of the machine and the interrelated concept of 
function played an important role in the definition of the Existenzminimum dwelling. This modernist definition 
of the minimum dwelling was based on a reproducible expendable minimum house. This house was the product of 
the machine on many levels; it was furnished by machines, organised as an industrial plant and produced by 
industrial processes; its sheer unadorned walls pretended to adopt and promote a machine aesthetic. All these 
aspects defined its internal configuration and outward appearance. 
 Yet, the European modernist architects of the inter-war years never imagined the house as an actual 
machine. Le Corbusier’s dictum ‘the house is a machine for living in’ was a figure of speech. This analogy 
drew a parallel between the ‘function’ of the house and the ‘function’ of the machine that linked the 
modernist design of the house to positive notions such as efficiency and utility, and their modernist 
association with truth and beauty. The house as ‘a machine for living in’ reflected the belief in the 
benevolent role of technology and the perfectibility of technological achievements. The frictionless function 
of the modernist Existenzminimum house was to contribute to – or to impose – a harmonious everyday living not 
only for its inhabitants, but for the society as a whole. The function of the house as machine assumed the 
ability of the house-machine to mend social evils and bring social harmony. The failure of the modernist 
Existenzminimum project to fulfil these expectations revealed the limits of architecture as practice and the 
limits of the machine as paradigm for design. In the second half of the 20th century, the failure of the 
modernist Existenzminimum project to fulfil its promises brought about an attack on the machine as a paradigm 
for design and the supposed theory that supported it – functionalism. This severe criticism did not result 
in a direct dismissal of the machine as paradigm or the elimination of function as a decisive factor in the 
definition of form. On the contrary, this questioning expanded their role. Terms such as ‘post-functionalism’, 
‘neo-functionalism’, ‘para-functionality’, and ‘meta-functionality’ introduced the negation, expansion and 
invention of function as key design elements.
1/2
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The Existenzminimum dwelling: The House of Multiple Dimensions 
These trends were instrumental in liberating the machine from connotations of ‘mono-functionality’ and 
‘fitness for purpose’ and thus re-confirming it as a valid paradigm for design. Works such as Panamarenko’s 
Aeromodeller (1969-1971), Daniel Libeskind’s Three Lessons in Architecture (1985) and Steven Holl’s 
Storefront for Art and Architecture (1993) are indicative of this redefinition. In these projects, the machine 
becomes a vehicle for exploration; a means of transformation, questioning and representation. The paradigm 
of the machine proposed by these projects is post-functional, post-optimal and poetic. It exemplifies not the 
workings of industry, but the workings of imagination. This is the frame within which the machine is viewed 
as a design tool in my project: The House of Multiple Dimensions.  
 The House of Multiple Dimensions is a representation of a modern Existenzminimum dwelling. This 
modern Existenzminimum dwelling does not describe a building but a minimum but self-contained part of the 
multi-dimensional structure one creates in the act of making a place for oneself in time and space. This 
multi-dimensional structure is created by its dweller’s collection of objects, information and spatial 
configurations; that is, the minimum means of negotiation between the individual and the world. The project 
represents the modern Existenzminimum dwelling as a curiously subdivided cube with a multivalent function. It 
is a technological artefact, an instrument performing a series of real and imaginary workings; at the same 
time, it is a storage container, of which the structure and contents are linked to a narrative – the personal 
narrative of its dweller. In this project, the modern Existenzminimum dwelling is represented as a 
post-functional, post-optimal and poetic ‘machine for living in’.
2/2
Dr Ersi Ioannidou
2010
Ersi  Ioannidou
The House of Multiple Dimensions
2006
Ersi  Ioannidou
The House of Multiple Dimensions
2006
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Sited in the Foundry Gallery in Lewes, ‘Building With Light’ was a project set up to allow spatial design 
students (Interior Architecture) to explore the spaces they were proposing at a large scale and to give them 
the opportunity to experiment with methods for representing space as a temporal entity. 
 The project exploited readily available digital capture, audio visual recording and playback 
equipment. Students could quickly film, animate, record sound, mix or edit, and project into the space they 
were working on at a large scale.
Based on contextual and historical research carried out at the Foundry Gallery in Lewes, we asked students to 
produce a film-event that altered the qualities of a space over time. Students were not required to produce a 
narrative, but to make a site-specific film that provided an experience of a spatial-temporal event.
 Initially students made survey drawings along with more subjective interpretations of the site 
(measurement with the body, material qualities, historical investigations). This information was converted 
into outline proposals or articulated ‘stage sets’ at 1:25 that were used to make an image sequence. As part 
of this process they were required to build mechanisms and gadgets (devices) that would aid the production 
of an animated image sequence. This equipment included mechanisms that moved or manipulated the set, camera, 
lights and props. They also involved the use of tracks, pulleys, pivots and motors. 
 We saw the production of the equipment and the documentation of the process to be as much a part of 
the project as was the final event. 
 Students started with actual models and digital models to design a spatial performance which 
incorporated film, slide projectors, data projectors, stage lights, light boxes and an articulated stage set 
to facilitate changes during the course of the event. 
 A scale shift in the last few weeks of the project was introduced in order to realise as many 
projects as possible. For this the students were asked to find a piece of furniture that had an internal 
volume and a resonance with the ideas they had developed. This would become the new site for the proposal 
which would then be altered to respond to the new ‘site’ conditions, those of the internal space of the 
furniture. The scale shift required the incorporation of hybrid digital-physical techniques that required 
further animation, projection and re-recording. 
 This work was presented on site on the final day of the project. Not only did we exhibit the final 
scaled stage sets, but also a series of data projectors set up to project spaces at almost full scale 
allowing an experiential representation of the work. The exhibition became a magical show of moving image and 
flashing light.
Building with light 1/2
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We use these types of hybrid mechanisms as a tool to encourage students to be critical about the experiential 
qualities of spaces they are designing. Where the construction of a pinhole camera engenders an understanding 
of light, perspective and space, it also demystifies some of the technologies that underlie the production of 
digital images. Likewise the constructing of a mechanism to aid the animation of a scale model engenders an 
understanding of its size and scale in real time when the digitally sequenced images are viewed at this large 
scale. This symbiotic relationship between the digital and physical mechanisms which we developed to record, 
explore and present space can be seen as the beginnings of a propositional space which could be seen as an 
experience in a hybrid physical/digital environment; an environment set to evolve with recent advances in the 
generation of 3D film, spatial interfaces and immersive environments.
Presented here are a selection of films and images from the original presentation.
Building with light 2/2
Student projects, Interior Architecture, University of Brighton
Tutors: Glenn Longden-Thurgood, Laura Chrostowski, Damian Toal
Students: Elena Cemirtan, Jack Tompkins, James Woodhouse, Kamala Estruch-Goodman, Michelle 
Fetzer, Virginie Huque
Glenn Longden-Thurgood
2008
Student projects, Interior Architecture, University of Brighton
Tutors: Glenn Longden-Thurgood, Laura Chrostowski, Damian Toal
Students: Elena Cemirtan, Jack Tompkins, James Woodhouse, 
Kamala Estruch-Goodman, Michelle Fetzer, Virginie Huque
2008
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The Cosmic  House
Listen! 1
Stonehenge is a piece of pre-historic architecture.
Stonehenge is also a cosmic machine.
One of the ways Stonehenge draws us into its cosmic relationship is through geometry. Its precise alignment 
is revealed to us twice a year at the winter and summer solstice. On these two days Stonehenge performs a 
‘boku-maru2 ’ with the cosmos that an observer can comprehend through the explicit geometry of its 
orientation.
 If you were to rotate Stonehenge 10 degrees to the left it would cease to be a cosmic machine and 
would just become architecture. Relationships are important. 
 ‘The Cosmic House’ is a study of relationships. In particular it is a study of the relationships we 
have with the cosmos.
 In this instance, ‘The Cosmic House’ is about drawing a tea break as though it were a cosmological 
event. Beginning with the assumption that an observer (the one making the tea) is static within a system, an 
inertial frame of reference. 
 The initial intention of the project however was to develop a way of drawing that could potentially 
show everything at once in a single glance, where there was nothing beyond the page.
 ‘The Cosmic House: Unique Forms of Tasseography in Space’ imagines a glass sphere around an observers 
body, onto which the spaces and objects of the tea break are plotted using astronomical coordinates. These 
points are then projected through the mechanics of orthographic drawing onto a developable (unfoldable) 
surface, in this case a cylinder. 
 The drawing, when unfolded, collapses multiple times and viewpoints into one perceivable instant, 
describing the entire event from teacup approach to the first sip simultaneously. A single viewpoint, with a 
quantum of vanishing points. 
 Space and objects appear to orbit an ocular centric Universe, and are charted against the backdrop of 
the planets, stars and Milky Way. A reverse Copernican-shift in perspective. The teacup performs one complete 
orbit of the body, while the spoon performs half a corporal orbit, but completes 6 whole epicycles.
1/2
1 Kurt Vonnegut, Slaughterhouse 5 (New York: The Dial Press, 1969) opening line, chapter 2.
2  Boko Maru: “The mingling of awarness.” “It consists in two people extending their legs, thrusting their arms behind them for 
support, and putting their bare feet together.” Kurt Vonnegut, Cats Cradle, (New York: The Dial Press, 1976) p72 & 91
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The Cosmic  House
 
In the same way Stonehenge articulates a relationship between man and the cosmos, so too does the unfolded 
drawing of the tea break. The drawing entangles mundane space and objects with the mechanics and 
constellations of the cosmos as they travel together across the surface of the picture plane. The microcosm 
of the house and the macrocosm of the universe appear to inhabit one another. The teacup is kept in a 
cupboard with Pisces and the spoon lies in conjunction with Mercury. From the perspective of the drawing, the 
observer, through the act of making a cup of tea performs a 
‘Boku-maru’ with the cosmos.
‘The Cosmic House: Unique forms of Tasseography in Space’ reconstructs our perception of space through the 
mechanics of orthographic and perspective drawing. 
The drawing creates a new relationship between the observer and the cosmos
The Drawing is a Cosmic Machine.
2/2
(Notes for the Drawing when displayed at real scale)
The Cosmic Tea Break, a Celestial Map of
Celestial projection of The Cosmic Tea Break, view points (VP) composited.* 
The drawing totally envelopes the observor, there is nothng beyond the page. 
With: Constellations (tea leaves, plotted against the stars),
Plan / Section of cup, saucer, spoon 5.861:1 and Milky-Way ,
Plan / Section of the Cosmic Tea Break 1:75, VP is static. see inside cup, & The Veil, 
a Gridded picture plane 1:1 (PP)** cast over the drawing.
*The drawing appears to be static, yet is in constant motion.
** As ones eye moves across the Picture Plane (PP) one slides between 
multiple view points and across multiple times instantaneously. 
Tim Norman
2009
Tim Norman
The Cosmic  House
2009
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All of the objects and spaces of the Cosmic House are kept within the Horizon.
The Wobbly Ellipse of the Tea Cup:
Points cannot be recorded simultaneously. Therefore any shift in the 
observer’s position over the time period of its observation distorts the shape of 
the teacup. The shape of the teacup is as much a recording of the observer’s 
behavior as it is a recording of the thing itself.
The Cosmic House: Unique Forms of Tasseography in Space
The Mechanics of Projecting a Sphere onto a Cylinder
Surface of glass sphere
Projection line:
from surface of sphere to the surface of the 
drawing, an unrolled cylinder
Section Cut Line of Drawing
Observers position:
The tracery curve of a fixed point on a rolling circle. 
The transfer of points from the horizontal plane can be visualised through the 
imagined rolling of the visual sphere across the horizon of the page.
Tim Norman
The Cosmic  House
2009
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The Architecture of Bumblebee Life: Ecology (3) *
This work explores the impossibility of drawing an ‘abstract machine’. This ‘machine’ is both an assemblage 
of dynamic relationships and a producer of immanent space. It is not metaphorical. It does not imagine Nature 
working like a ‘well-oiled machine’ in a clockwork universe. It is an experiment in drawing active spaces 
from a study of the dynamic behaviour of ecosystems within a localised habitat, as opposed to a study of the 
processes of evolution or growth.
Models of ecology refer to the relationships between animate and in-animate things and the material movements 
that these relationships between different ‘actors’ produce. The relationships are not those of the collage, 
the montage or the mechanism. They are spatial, dynamic, changing and material. Repeated but different. The 
investigation is into how these productive repetitions can be ‘abstracted’. New thought is in the nature of 
these relationships.
 It is a study of behaviours and processes, not visual appearances. At the same time an understanding 
of ecological relationships relies on the knowledge of taxonomy and classification, the fine grain of 
identity. Even though everything is in flux, there are always programmed certainties as well. Buttercups are 
always yellow, for example. The three-dimensional drawing (sketch), shown here in photographs, is the first in 
a series of works under the title The Architecture of Bumblebee Life. It is an un-framed experience. It is a 
working system, producing new relationships between different things, working together, drawing you in. The 
audience participates in the making of the drawing while viewing it.
“It’s exactly when we aren’t sure whether our interlocutor is speaking literally or poetically that the 
interesting stuff starts happening.
This feels right to me. Most features of erudition are certainly more fun, probably more interesting, and 
possibly more useful when deployed by those who have really no idea what they’re talking about.
 But don’t tell anyone I said so…” 1
* With gratitude to the tutors and my fellow students on MA Drawing (’07-’09) at Camberwell College of Arts, University of the Arts, London.
1 D. Graham Burnett, a historian of science at Princeton University, talking about the appropriation of scientific models by architects; D. Graham Burnett, ‘Mas-
ters of the Universe’ in 306090 Books. Vol. 11. 2008. p49
Charlotte Raleigh
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This project proposes a mechanical intervention in the historically layered site of Hackney Churchyard. The 
mechanical motion is used to articulate some aspects of the meaningfully charged spaces of the site and to 
emphasise some of the everyday events that occur there.
This project is sited in St. John’s Churchyard in Hackney at the rarely used west gate of the walled garden. 
The garden was constructed in the 1960s on part of the cleared graveyard and has recently been redeveloped 
as a children’s play area. The west gate opens onto a passage running north-south connecting the different 
parts of the churchyard. Opposite the gate the passageway widens and there is an untidy collection of cleared 
gravestones. The axis through the gate can be thought of as a description of the passing of time and of birth 
and death, a sense heightened by its orientation (the sun sets roughly over the gate) but, as the gate is 
usually locked, this relation is often hardly noticeable.
 The proposal articulates this relation. Using a simple mechanism, hanging weights move above our head 
on the east-west axis between the gate and the graves suggesting the relation between to the garden by the 
axis of their movement. They collect above the gate and leave, slowly, on the track. The movements of the 
weights are determined by the movement of people on the north-south passageway 1  and this movement is used 
to create a spatial analogy between the moving weight and the passer-by who is then located within the now 
articulated axis connecting playground to graveyard.
Ben Sweeting
2010
1 A weight moves at roughly a 10th of the speed as a walking person for the duration that a person is within the narrow section of passageway (with 
the furthest advanced weight moving first, the second only moving when a second person enters and so on).
Hackney Churchyard
Ben Sweeting 
Hackney Chruchyard
2010
Ben Sweeting 
Hackney Chruchyard
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Raiser From The Ground 
The Raiser from the Ground is part of my design led research into the relation between architecture and the 
machine with a special focus on how the biologisation of technology changes the machine metaphor in 
architecture. The project is an experiment to infuse the machine with softness and wetness of biological 
bodies in order to overcome its mechanical paradigm. In response to the simple brief  ‘raising from the 
ground against the everlasting force of gravity’ the machine has been designed as a physiological system 
where, based on hydraulic principles liquids are transferred between various bladder joints. The expansion or 
contraction of these so called pulvinus joints is effectively converting weight and pressure of liquids into 
motion. The machine is a metaphor for an architecture that is inherently unstable, non-static and 
morphologically dynamic.
Paradoxically, the anthropocentric mandate of architecture today begins with an idea of the human being, but 
ends with the machine as its technological imperative. Architecture is designed to surround the human 
condition but is effectively designed and constructed by machinic prostheses. Consequently the human 
condition in architecture cannot be contemplated without the invisible powers of man’s machinic extensions. 
By thinking the human body as a machine itself it follows that its own soft, wet, body-mind physiology 
requires an environment that relates sympathetically to its morphology and behaviour. In this spirit the 
softness of our own bodies inspires a softer architecture, which in turn, rather than being hard and 
morpho-static is soft and morpho-dynamic.
 Such a dynamic conception of space voices its inherent critique on tectonic culture, which harnesses 
the dynamics of human inhabitation by static forms. Instead of being static and didactic, space seen through 
the eye of soft machines can be entropic and democratic. The Raiser from the Ground is part of an agenda that 
sets out to formulate a new machine metaphor in architecture by infusing it with the idea of softness and 
wetness of physiological systems. The challenge is – instead of simplifying the organic by making it mechanic 
– to intensify the mechanic by making it organic.
 The Raiser from the Ground is a soft machine (a machine softened by physiology) that transforms over 
time. This soft machine is an ode to the significance of gravity for architectures that display a degree of 
motility. Because of its everlasting force gravity tends to be ignored in the architect’s space equation. 
Even more so as tectonic’s traditional response is a static arrangement of vertical architectural elements 
such as columns and walls that separate horizontal floor plates in order to make the space in between 
inhabitable. Following a different strategy, the Raiser from the Ground project investigates architecture’s 
potential to dynamically create space by change of its shape. By consequence stability cannot be maintained 
through static elements but instability has to be incorporated into the functioning of the system. Not 
dwelling on a static foundation, the contact between its own corpus and the ground is a joint. In this 
respect the Raiser from the Ground is an inquiry into the deep architectural debate how buildings and 
landscape relate to one another.
1/2
Michael Wihart
2010
Michael Wihart
Raiser from the Ground
silicon rubber, polyurethane rubber, timber, brass, lead, stainless 
steel wire, iron, gut string, sea shell, water and olive oil.
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Texts
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Paradoxically, the anthropocentric mandate of architecture today begins with an idea of the human being, but ends with the machine 
as its technological imperative. Architecture is designed to surround the human condition but is effectively designed and constructed 
by machinic prostheses. Consequently the human condition in architecture cannot be contemplated without the invisible powers of 
man’s machinic extensions. By thinking the human body as a machine itself it follows that its own soft, wet, body-mind physiology 
requires an environment that relates sympathetically to its morphology and behaviour. In this spirit the softness of our own bodies 
inspires a softer architecture, which in turn, rather than being hard and morpho-static is soft and morpho-dynamic.
 
Such a dynamic conception of space voices its inherent critique on tectonic culture, which harnesses the dynamics of human inhabitation by 
static forms. Instead of being static and didactic, space seen through the eye of soft machines can be entropic and democratic. The Raiser 
from the Ground is part of an agenda that sets out to formulate a new machine metaphor in architecture by infusing it with the idea of 
softness and wetness of physiological systems. The challenge is – instead of simplifying the organic by making it mechanic – to intensify the 
mechanic by making it organic.
Michael Wihart
2010
The Anthropic Mandate of Architecture
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The practice of architecture has enjoyed a growing relationship with the film-camera for over a century. What began as a machine for 
registering the occupation of the built environment has developed into a complex design tool.
 With the availability of ever-more sophisticated video camera equipment, desktop 3D CAD modelling environments, post-
production software and film editing suites on the commercial market, architects are increasingly drawn to utilise film-making and 
animation processes in their work. Along with communicating the spatial potential of architectural propositions through a medium 
that has a certain immediacy, and one that is decipherable by a wider spectrum of viewers (i.e. those outside of the construction and 
creative industries), these time-based approaches allow the architect to speculate upon the cinematic, cinematographic and durational 
potential of their architecture.
 
 Cinema’s IMR (institutional mode of representation: the commonly understood language of cinema), can be classified as a machine 
in itself, in so much that it allows a transference from visual and audible information into a narrative construct. Equipped with film production 
software and an understanding of the language of cinema, moving image can be manipulated by the designer as a means to develop 
architectural conceits through a form of cinematic drawing. 
 Furthermore, with a critical understanding of apparatus theory - film theory suggesting that the gaze of the camera lens imbues a 
certain ideology due to it’s depiction of captured events as ’truth’ - the designer is able to create ideological constructs by the manipulation 
of cinematic space. Issues pertaining to scale, site, time, space and place etc can be radically transformed within cinematic space, a channel 
through which to hypothesise and speculate upon real space.
Mike Aling
2010
Architecture and the Film Camera
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Cybernetics was developed as a meta-disciplinary language in order to enable the discussion of concepts such as feedback and 
circularity across disciplines as apparently varied as mathematics, biology, computing and anthropology. It can be thought of as a 
theory of ‘all possible machines’ but is not concerned with mechanical things such as cogs and gears but rather with mechanisms in a 
more abstract and general sense that can be applied to a number of different specific situations.1
 Recent technological developments have re-awoken interest in cybernetics amongst designers yet the relevance of cybernetics to design 
runs deeper than its usefulness in designing interactive environments. Cybernetics has often been thought to have a particularly strong 
relation to design 2 to the extent where it has even been suggested that ‘cybernetics is the theory of design and design the action of 
cybernetics’. 3  The close connection arises because the central concept in cybernetics, circularity (feedback), is also an important 
characteristic of the process of designing. Cybernetics’ understanding of circular processes allows it to throw light on design and to criticise 
overly linear or deterministic understandings of design. 
 One of the most conspicuously circular design activities is that of sketching. When sketching a designer combines drawing (acting) 
and looking (observing), making marks and seeing in them perhaps unexpected possibilities. Having sketched out a proposal (or perhaps just 
a doodle) it can be interpreted in terms of the criteria of the project and then revised and, hopefully, improved before being analysed again. 
Referring to Gordon Pask’s Conversation Theory,4 one of cybernetics’ paradigms of circularity, Ranulph Glanville has characterised the 
process of sketching as holding a conversation with oneself via the medium of drawing.5 This process enables designers to proceed, 
generating new possibilities even in uncertain situations where there is no clear way to do so (as is the usual case in design). In sketching the 
circularity of the process is combined into one action but a similar process is undertaken in other design activities where drawings, details 
and even whole schemes are iterated in a cycle of proposition and interpretation. The notion of the conversation as a paradigm for 
communication is also relevant to the way designers communicate with those that they are designing for as well as how buildings 
themselves communicate with their users.
Ben Sweeting
2010
1 Ashby, W. R. Introduction to Cybernetics (London: Methuen, 1964), p. 1-2
2 See for instance Glanville (ed) Cybernetics and Design, special issue of Kybernetes, vol 36, nos 9/10 (2007); Gordon Pask, ‘The Architectural      
Relevance of Cybernetics’ in Architectural Design, 9 (1969)
3 Ranulph Glanville, ‘Try Again. Fail Again. Fail Better: The Cybernetics in Design and the Design in Cybernetics’, Kybernetes, vol 36, nos 9/10   (2007), 
pp. 1173-206, p. 1178
4 Gordon Pask, Conversation Theory, Applications in Education and Epistemology (Amsterdam and New York: Elsevier Publishing Co., 1976)
5 Glanville Ranulph, ‘Designing Complexity’, Performance Improvement Quarterly, 20 (2007), pp. 75-96, p. 76
Cybernetics and Design
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Daniel Libeskind constructed Three Lessons in Architecture for the Venice Biennale 1985. The project consists of three large machines; The 
Reading Machine, The Memory Machine and The Writing Machine. Each machine embodies a way of thinking and making architecture within 
the tradition of humanism. The Reading Machine is a re-construction of a late medieval apparatus based on the example of the water wheel. 
In the original reading machine or rotary reading desk, the books were placed on inclined planes held by horizontal axis positioned between 
two revolving wheels. The mechanism worked in such a way so that any volume could be brought to eye level by rotating the wheel. The 
Memory Machine is an interpretation of the Memory Theatre by Giulio Camillo (1480-1544). 1  Camillo’s Memory Theatre was a mnemonic 
structure intended to give material presence to the imaginary architecture of the totality of knowledge. The Memory Machine re-imagines 
the workings of the Theatre as a complex backstage mechanism of a Renaissance theatre. The Writing Machine is a heavy printing press 
made to write just one text, namely, Raymond Roussel’s Impressions of Africa. 2  The Writing Machine is a combinatorial machine made of 
2,622 parts, geared by seemingly random relations. Its mechanism is based on the gear; exactly the same gear used in The Reading 
Machine. But this time, the wheel multiplies, the axes are spliced into intricate formations; the movement is fast and the results unexpected.
For Libeskind, these three combinatorial text machines – their design, making and workings characterised by increased complexity – are 
points on a line of tension extended ‘between the non-existence of architecture on the one hand and the non-existence of the architect on the 
other’. 3 
 
Humanist Machines: Daniel Libeskind’s Three Lessons in Architecture 1/2
1 Camillo’s Memory Theatre was a small wood structure designed on the principles of a Vitruvian theatre big enough to accommodate one or two people. The 
visitors stood on the stage of the theatre and gazed into the semicircular auditorium, which had seven tiers and was divided into seven sections. The structure 
was coded by motifs from the classical mythology, emblematic images and signs and functioned as a sophisticated archiving cabinet with numerous compart-
ments for papers and scrolls. For a description of Camillo’s Memory Theater see Peter Matussek ‘The Renaissance of the Theatre of Memory’, in Janus 8, 
2001, pp.4-8 available at http://www.peter-matussek.de/Pub/A_38.html
2 Roussel (1877-1933) was an idiosyncratic French writer who invented ‘writing machines’; that is, sets of rules of repetition, combination and transformation 
with the help of which a seemingly endless variety of textual combinations could be produced. These techniques led to the creation of unforeseen, automatic 
and spontaneous results.
1 Daniel Libeskind ‘Three Lessons in Architecture: The Machines’, in Daniel Libeskind, The Space of Encounter (New York: Universe Publishing, 2000), pp. 180-
194, p.182
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This line of tension indicates the end of the architect and of architecture as described in the humanist tradition and marks the transition into 
the post-humanist era. In other words, in Three Lessons in Architecture, the machine based on the gear becomes a metaphor for the totality 
of humanist architecture. The actual workings of Libeskind’s machines – how they move, the sounds they make, etc – matter in as much as 
they give a vivid image of this metaphor constructed ‘between the axis of technology and the axis of architecture’. 4  Each machine 
maintains a degree of technological realism while exploring methods of thinking and making architecture seemingly different from those 
current. Libeskind’s machines as objects are not new; they are material references. Each machine is a material tale that embodies both the 
process of investigation and the experience of making and use. Their subject is a reflection on the process of history. The architecture-as-
machine advances from simple handicraft, intuitive calculation, obvious functioning and total belief – both in architecture and technology – to 
complex industrial processes, total submission to number, obscure functioning and multiple meanings – but no belief in either architecture 
or technology. The three machines together construct a narrative on the actual and metaphorical mechanisation of architecture. Each 
machine maintains a degree of technological realism while exploring methods of thinking and making architecture seemingly different from 
those current. Libeskind’s machines as objects are not new; they are material references.
Humanist Machines: Daniel Libeskind’s Three Lessons in Architecture 2/2
Dr Ersi Ioannidou
2010
2 Daniel Libeskind ‘Three Lessons in Architecture: The Machines’, in Daniel Libeskind, The Space of Encounter (New York: Universe Publishing, 
2000),  p.183
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The phrase ‘abstract machine’ has been used by many architects published in English to conceptualise the drawing or diagramming stage in 
their design process, since Sanford Kwinter quoted it from Gilles Deleuze 1  in 1989. Kwinter explained the concept as follows:
The argument, stated simply is: to every organised entity there corresponds a micro-regime of forces that 
endows it with its general shape and program. Every object is a composition of forces, and the compositional 
event is the work or expression of an abstract machine. 2
As Todd May explains: 
If machines are not organisms, neither are they mechanisms. Mechanisms are machines in their frozen state. 
They are machines caught at a particular moment in time, in the seeming solidity of particular connections…
Our perception may encounter mechanisms; but our thought must penetrate those mechanisms in order to 
discover the machines within them.3   
In architectural discourse the term ‘abstract machine’ is now almost synonymous with the open, productive, non-representational diagram. 
This concept of the generative diagram is used by architects experimenting with software that replicates fluid dynamics, topology and 
complexity, the ‘continuous differentiation’ of evolution and emergence and the ‘biologising of design’. And through Manuel DeLanda, whose 
Intensive Science and Virtual Philosophy 4  reconstructs Deleuze’s world as ‘an ontology of processes and an epistemology of problems’ it 
has become associated with parametric design and the ‘New Materialism’. For example Ali Rahim, Lars Spuybroek and Patrick Schumacher 
have all used terms from Deleuze’s writing to conceptualise their experimental practice. 5 
But In the original text quoted by Kwinter, Deleuze and Foucault are writing about European society and how to conceptualise the power 
relations that produce it:
An Introduction to the Abstract Machine: Thinking Architecture? 1/4
1 Gilles Deleuze, Foucault, translated by Sean Hand (London: Continuum, 1988) 
2 Sanford Kwinter, ‘The hammer and the song’ in OASE No.48 1998
3 Todd May, Gilles Deleuze An Introduction (Cambridge, UK: Cambridge University Press, 2005), p.123
4 Manuel DeLanda, Intensive Science and Virtual Philosophy (London: Continuum, 2002)
5  Ali Rahim, ‘The Machinic Phylum: Single and Double Articulation’ in AD Vol.70 No.3 June 2000;
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Foucault gives it its most precise name: it is a ‘diagram’, that is to say a ‘functioning, abstracted from 
any obstacle […] or friction [and which] must be detached from any specific use.’ The diagram is no longer an 
auditory or visual archive but a map, a cartography that is coextensive with the whole social field. It is an 
abstract machine.6  
          
This ‘diagram’ is not something imposed from the outside that already defines form and use:
The abstract machine is like the cause of the concrete assemblages that execute its relations; and these 
relations between forces take place not ‘above’ but within the very tissue of the assemblages they produce.7 
An example of an ‘assemblage’ is given by Deleuze and Guattari in A Thousand Plateaus. This one is the ‘machinic assemblage’ (Kwinter’s 
‘compositional event’ above) that at a given moment in time creates the ‘heavy plow’ as a specific tool:
         
…everything depends on an organisation of work, and variable assemblages of human, animal, and thing. Thus 
the heavy plow exists as specific tool only in a constellation where “long open fields” predominate, where the 
horse tends to replace the ox as draft animal, where the land begins to undergo triennial rotation, and where 
the economy becomes communal. Beforehand, the heavy plow may well have existed, but on the margins of other 
assemblages that did not bring out its specificity, that left unexploited its differential character with the 
scratch plow.8 
The important point about this concept of the diagram as ‘abstract machine’ is that it is never static; it is a mobile producer of connections. 
But it is not random. It ‘plays a piloting role’ within an assemblage of systems of differences in dynamic relation, constructing a real that is yet 
to come.
An Introduction to the Abstract Machine: Thinking Architecture? 2/4
6 Gilles Deleuze, Foucault, p.34
7 Ibid., p.37
8 Gilles Deleuze and Felix Guattari, A Thousand Plateaus, translated by Brian Massumi (London: Athlone, 1988), p.399
9 Ibid. p.141
10 Gilles Deleuze, Foucault, p.35
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Deleuze and Guattari elaborated on this in A Thousand Plateaus:
We define the abstract machine as the aspect or moment at which nothing but function and matters remain. A 
diagram has neither substance nor form, neither content nor expression…A matter-content having only degrees 
of intensity, resistance, conductivity, heating, stretching, speed, or tardiness; and function-expression 
having only “tensors”, as in a system of mathematical or musical writing.9 
It does not represent, by an act of recognition, what is already there. It is productive. Deleuze writes:
...the diagram is highly unstable or fluid, continually churning up matter and functions in a way likely to 
create change…every diagram is intersocial and constantly evolving. It never functions in order to represent 
a persisting world but produces a new kind of reality, a new model of truth.10 
An abstract machine is not a template or a set of instructions. When he refers to ‘diagram’ and ‘representation’ Deleuze is not discussing 
drawings but rather how we might think: how we might avoid a representational model of thought in order to think (i.e. live) experimentally. 
Claire Colebrook explains:
What makes philosophy and art active is their capacity to become not just mechanistically, being caused by 
outside events, but machinically. A mechanism is a self-enclosing movement that merely ticks over, never 
transforming or producing itself. A machinic becoming makes a connection with what is not itself in order to 
transform and maximise itself.11 
        
Architecture proposes, performs and embodies a position in life and the architectural design process always encodes a political attitude to 
human life and its relationship to the environment. Within an architectural design process (especially one that hopes to do more than copy 
the past) there is always scope to think with poetic imagination about these relationships. The philosopher Elizabeth Grosz sets down this 
challenge:
An Introduction to the Abstract Machine: Thinking Architecture? 3/4
9 Ibid. p.141
10 Gilles Deleuze, Foucault, p.35
11 Claire Colebrook, Gilles Deleuze (London: Routledge, 2002), p.57
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Insofar as architecture is seeking not so much “innovation”, not simply “the latest fad“ but to produce 
differently, to engender the new, to risk creating otherwise, Deleuze’s work may be of some help, although 
it remains unclear more precisely how. This unclarity is not the risk Deleuze’s work poses, but its wager or 
problem (for thought is provoked by problems): How to keep architecture open to its outside, how to force 
architecture to think.12 
 
And what is the key instrument for thinking that the architect uses? It is drawing; in the sense of almost all the possible definitions of that 
word, at one time or another, and using many techniques including the digital and the handmade.      
     
Deleuze and Guattari say:
This is how it should be done: lodge yourself on a stratum, experiment with the opportunities it offers, find 
an advantageous place on it, find potential movements of deterritorialization, possible lines of flight, 
experience them, produce flow conjunctions here and there, try out continuums of intensities segment by 
segment, have a small plot of new land at all times. It is through a meticulous relation with the strata that 
one succeeds in freeing lines of flight, causing conjugated flows to pass and escape and bringing forth 
continuous intensities for a BwO [body without organs]. Connect, conjugate, continue: a whole “diagram”, as 
opposed to still signifying and subjective programs. We are in a social formation; first see how it is 
stratified for us and in us and at what place we are; then descend from the strata to the deeper assemblage 
within which we are held; gently tip the assemblage, making it pass over to the side of the plane of 
consistency. It is only there that the BwO reveals itself for what it is: connections of desires, 
conjunction of flows, continuum of intensities. You have constructed your own little machine, ready when 
needed to be plugged into other collective machines.13 
An Introduction to the Abstract Machine: Thinking Architecture? 4/4
Charlotte Raleigh
2010
12 Elizabeth Grosz, Architecture from the Outside (Cambridge, MA: MIT, 2001), p.64 
13 Gilles Deleuze and Felix Guattari, A Thousand Plateaus. p.161
